The Mastacembelidae includes 5 genera and 74 species of freshwater, tropical to subtropical synbranchiform fishes commonly referred to as spiny eels (Froese and Pauly 2004) . Mastacembelids occur in Africa and from Syria to the Malay Archipelago and China, are locally regarded as an excellent food fish, and occasionally are found within the aquarium market. Six nominal species of Monogenoidea (all Dactylogyridae) have been described from the gills of these fishes: Ancyrocephalus bam Tripathi, 1959 from Rhyncobdella aculeata (Bloch) [valid name, Macrognathus aculeatus (Bloch) ] from a fish market in eastern India (Tripathi 1959 Venkatanarsaiah, 1981 from M. aculeatus at Manair, Karimnagar, Andhra Pradesh, India (Venkatanarsaiah 1981) . Spiny eels in Africa have not been found infested with monogenoids (Paperna 1979, K. Christison personal communication) . Recently, dactylogyrids were found on four species of mastacembelids in India and Iraq. These collections allowed taxonomic evaluations of A. bam, H. tandani, U. heteranchorus, U. raipurensis and U. rhyncobdelli, and a new genus is proposed to accommodate them.
MATERIALS AND METHODS
Fish hosts were collected by net from localities in India and Iraq. Names of hosts follow those provided in FishBase (Froese and Pauly 2004) . Host gills were surgically removed and placed in vials containing hot (60°C) 4% formalin solution for relaxation and fixation of helminths; vials were labeled and shipped to Idaho State University where helminth specimens were collected from the sediment and gill surfaces with a small probe. Some specimens were mounted unstained in Gray and Wess' medium or Malmberg's medium for study of sclerotised structures; other specimens were stained with Mayer's carmalum or Gomori's trichrome and mounted in Canada balsam to determine internal features (Malmberg 1957 , Humason 1979 . Illustrations were prepared with the aid of a camera lucida or microprojector. Measurements, all in micrometres, were obtained using a calibrated filar micrometer and compound microscope and are represented as the average followed by the range and number (n) of measurements taken in parentheses. Dimensions of organs and other structures represent the greatest measurement in dorsoventral view; length of the body includes that of the haptor; measurements of anchors are shown in Figs. 1, 2 ; the hook measurement represents total hook length. Direction of the coil of the copulatory organ (clockwise vs. counter-clockwise) was determined using the procedure suggested by Kritsky et al. (1985) . Voucher specimens are deposited in the U.S. National Parasite Collection (USNPC), Beltsville, Maryland, USA and the collections of the British Museum (Natural History) (BM[NH]), London, UK and the Institute of Parasitology, Academy of Sciences of the Czech Republic (IPCAS), České Budějovice, Czech Republic. A cotype of Urocleidus heteranchorus Kul-karni, 1969 , from the Museum of the Zoology Department, College of Science, Osmania University, Hyderabad, India (no museum number provided) was examined. MONOGENOIDEA Bychowsky, 1937 Subclass POLYONCHOINEA Bychowsky, 1937 D a c t y l o g y r i d a e Bychowsky, 1933 Mastacembelocleidus gen. n.
RESULTS

Class
Diagnosis. Body comprising body proper (cephalic region, trunk, peduncle), haptor. Tegument smooth. Two terminal, 2 bilateral cephalic lobes; 3 pairs of bilateral head organs; cephalic glands unicellular, posterolateral to pharynx. Eyes poorly developed or absent; accessory (melanistic) granules small, irregular to subovate. Mouth subterminal, midventral, prepharyngeal; pharynx comprising muscular, glandular bulb; oesophagus short to nonexis-tant; intestinal caeca 2, confluent posterior to gonads, lacking diverticula. (Tripathi, 1959) comb. n. E t y m o l o g y : The generic name indicates the family of fishes that serve as hosts for species of the genus.
Remarks.The Dactylogyridae includes more than 200 genera representing marine and freshwater species occurring throughout the world. Mastacembelocleidus resembles those genera whose species possess tandem or slightly overlapping gonads, a dextral vagina, a coiled male copulatory organ, dorsal and ventral anchor/bar complexes, and hooks with shanks comprising one slender unit. Morphology of the haptoral anchors and bars and of the copulatory organ appears to best distinguish Mastacembelocleidus from all other genera of Dactylogyridae. Species of Mastacembelocleidus possess 1) bases of the dorsal anchors folded toward the midline of the haptor, 2) a ventral bar with spike-like ends directed perpendicular to the long axis of the bar, 3) a broadly U-shaped dorsal bar with ends directed laterally, 4) dorsal and ventral anchors with a deep groove along the superficial surface of the point, and 5) a coiled copulatory organ with clockwise rings. In well-preserved specimens, two bilateral gland-like structures are visible on each side of the female duct immediately anterior to the ovary. These structures may represent the Mehlis' gland, although ducts were not evident in any of the available specimens.
Species of Mastacembelocleidus possess dorsal anchors with bases bent toward the midline of the haptor. This feature also occurs in some marine and freshwater species of other dactylogyrid genera, i.e., Haliotrema Johnston et Tiegs, 1922 , Euryhaliotrema Kritsky et Boeger, 2002 and Euryhaliotrematoides Plaisance et Kritsky, 2004 . While phylogenetic relationships are generally unknown within the Dactylogyridae, folded anchor bases in species of Mastacembelocleidus likely represent an example of convergence rather than a phylogenetic relationship with species of these genera. (Tripathi, 1959) fig. 21a , where a distal bulb-like expansion of the vaginal duct is shown, although the distal loop of the vaginal canal is not depicted. In the original description of A. bam, the dorsoventral axis of the haptor is reversed as suggested by the assignment of the larger pair of anchors to a dorsal position. Tripathi's depiction of the copulatory complex ( fig. 21b ) is a poor representation of the accessory piece and the delicate coiled copulatory organ is not shown; Tripathi apparently confused the guide for the copulatory organ in the accessory piece as the copulatory organ, and the structure labeled "P = prostate gland reservoir" in his fig. 21a is likely the bulbous base of the copulatory organ (see Fig. 4 herein). While Tripathi (1959) indicates that A. bam has two pairs of eyes, his drawing only depicts three; eyes are absent or represent disorganized groupings of melanistic granules in present specimens.
Mastacembelocleidus bam
The description of U. rhyncobdelli was published almost simultaneously with that of A. bam and it is likely that Jain (1959) was justifiably unaware of Tripathi's (1959) work. Although many discrepancies between Jain's (1959) description and present specimens exist, we consider U. rhyncobdelli a junior synonym of A. bam. Jain (1959) collected M. aculeatus from unspecified sites near Lucknow, India, and like our observations, only found one species infesting this host. Jain (1959) indicated that the larger anchors are dorsal in the haptor, suggesting that the dorsoventral axis of the haptor was reversed in the original description. While the bulbous termination of the vagina is shown in the original description, Jain (1959) indicates that it represents the proximal portion of the vaginal duct; he also observed a portion of the distal loop of the vaginal duct but thought that the duct ended at the surface of the body at the vaginal pore. Jain (1959) shows the coiled copulatory organ with approximately four rings, but it is likely that he confused a portion of the accessory piece as some of the rings of the coil. (Tripathi, 1959) comb. n. from Macrognathus pancalus. The description of U. raipurensis by Dubey et al. (1992) closely fits the characters depicted by our specimens and there is little doubt that they are conspecific. Although Agrawal and Singh (1982a) describe the gut of Haliotrema tandani from Macrognathus aculeatus to be non-confluent, this species is also a junior synonym of M. bam. Both groups of investigators confused the dorsoventral axis of the haptor in the original descriptions of the respective species. (Tripathi, 1959) comb. n. The reassignments of U. rhyncobdelli to Haplocleidus and Gussevia by Yamaguti (1963) and Kohn and Paperna (1964) , respectively, are also synonyms of M. bam. The latter reassignments are unjustified because species of Haplocleidus are exclusively Nearctic and those of Gussevia are Neotropical (see Suriano 1980, Kritsky et al. 1986, respectively) .
Figs. 3-11. Mastacembelocleidus bam
Mastacembelocleidus bam apparently occurs on Macrognathus spp. (M. aculeatus and M. pancalus) from throughout its hosts' ranges in India, having been previously reported from Madhya Pradesh and Uttar Pradesh (Jain 1959 , Agrawal and Singh 1982a , Dubey et al. 1992 ; the record by Tripathi (1959) is not specific, although his specimens were likely collected in eastern India as well. The record of M. bam on Mastacembelus armatus by Dubey et al. (1992) requires verification. In our collections of M. armatus, we found only Mastacembelocleidus heteranchorus and the possibility of misidentification or contamination cannot be discounted. Our finding of M. bam on M. pancalus is a new host record for this species.
Mastacembelocleidus bam is the type species of the genus. It differs from its congener, M. heteranchorus, by having a more robust subtriangular accessory piece in the copulatory complex (accessory piece delicate and slender in M. heteranchorus) and a vagina with a distal loop and bulbous expansion (vagina inconspicuous, a straight tube in M. heteranchorus). (Kulkarni, 1969) comb. n.
Mastacembelocleidus heteranchorus
Figs. 12-19 Synonym. Urocleidus heteranchorus Kulkarni, 1969 . Redescription. Body proper with parallel lateral margins along trunk, tapered cephalic region, short broad peduncle; greatest width usually posterior to gonads. Cephalic lobes, head organs well developed. Eyes poorly developed or absent; accessory granules scattered throughout cephalic region, anterior trunk. Pharynx subovate. Testis subspherical; seminal vesicles not observed; copulatory organ delicate, with 2 rings, ovate bulbous base; accessory piece with rod-like guide frequently appearing hollow, distal sinistral spine slightly curved toward tip of copulatory guide, dextral arm usually straight. Ovary ovate; uterus extending ventrally along body midline, with comparatively heavy wall; vagina a delicate straight tube (observed only in living specimens). Haptor subtrapezoidal. Ventral anchor with elongate evenly arced superficial root, short blunt deep root, arced shaft with slight undulation at union with elongate point; dorsal anchor with slight undulation at union of shaft, point. Ventral bar rod-shaped, with nearly parallel Remarks. Kulkarni (1969) described this species as Urocleidus heteranchorus from the gills of Mastacembelus armatus from Hyderabad, India. Examination of a cotype verified that our specimens were conspecific with his species. Kulkarni (1969) confused the guide of the accessory piece for the copulatory organ and missed the delicate copulatory organ, which was usually obscured by the vitellarium in our specimens. His measurements of the copulatory organ (18-24 µm in length) compares to that of the accessory piece in our specimens (21-25 µm in length). Kulkarni (1969) reversed the dorsoventral axis of the haptor in his description of the species. Mastacembelocleidus heteranchorus differs from M. bam by possessing a delicate accessory piece and an indistinct vagina.
The present report of M. heteranchorus on Mastacembelus mastacembelus in Iraq represents new host and locality records for this species.
DISCUSSION
Continental Drift Theory suggests that the Indian Subcontinent would have an embedded and unique dactylogyrid fauna with affinities to that occurring on the African and Asian continents. Yet, many investigators working on the parasites of fishes in India have frequently utilized genera proposed for North American species to accommodate Indian species of Dactylogyridae, i.e., Urocleidus Mueller, 1934 , Haplocleidus Mueller, 1937 and Actinocleidus Mueller, 1937 (see Tripathi 1959 , Jain 1952 , 1955 , 1961 , Kulkarni 1969 , Agarwal and Singh 1982 , Agrawal and Singh 1982a , b, Pandey and Mehta 1986 , Dubey et al. 1992 . That many of these Indian species were originally misplaced in these genera likely was a result of a general poor understanding of the morphological boundaries of dactylogyrid genera during early surveys in India. Subsequently, Beverley-Burton (1984) limited Urocleidus to three species [U. aculeatus (Van Cleave et Mueller, 1932 ) Mueller, 1934 U. adspectus Mueller, 1936; and U. baldwini (Dechtiar, 1974) Beverley-Burton, 1984] parasitizing the gills of North American freshwater fishes of the Percidae and Percopsidae. Beverley-Burton and Suriano (1980) redefined Haplocleidus based on their observations of the type species, H. dispar (Mueller, 1936 ) Mueller, 1937 , and suggested that four species from centrarchid fishes from North America belonged to the genus. Finally, BeverleyBurton (1986) redefined Actinocleidus for 17 dactylogyrid species (9 of which were considered species inquirendae) from the gills of centrarchid fishes in North America. Beverley-Burton (1984 , 1986 and Beverley-Burton and Suriano (1980) did not comment on the assignments to these genera made by Indian investigators. However, Gussev (1976) recognised that these latter assignments were inappropriate, and based on his collections from India, transferred Haplocleidus octotylus Kulkarni, 1969 to Silurodiscoides Gussev, 1976 , which is currently considered a synonym of Thaparocleidus Jain, 1952 by Lim (1996) . Other Indian species of Urocleidus and Haplocleidus have since been transferred to genera associated predominantly with dactylogyrids of Asia and the Indian subcontinent (see Gussev and Fernando 1973 , Lim 1996 , Pandey et al. 2003 .
In the present paper, three nominal species from India are removed from Urocleidus to Mastacembelocleidus as either a reassignment or as synonyms of the two valid species of the genus. Remaining species from India that are currently included in Urocleidus or Actinocleidus include Actinocleidus leiognathi Tripathi, 1959 (Tripathi, 1959) Agrawal et Singh, 1982 from Eutropiichthys vacha (Hamilton), Schilbeidae; and Urocleidus recurvatus Jain, 1961 from Ambassis nama (Hamilton) (valid name, Chanda nama Hamilton), Ambassidae. All of these species are herein considered incertae sedis until appropriate generic placement and/or synonymy are determined.
Species of Mastacembelocleidus appear to be parasites specifically of spiny eels (Mastacembelidae) in Asia. Dactylogyrids have not been found on mastacembelid eels in Africa, although these fishes have been occasionally examined for gill parasites. Further, the two species of Mastacembelocleidus appear to exhibit specificity for members of their respective host genera with M. bam found only on species of Macrognathus and M. heteranchorus on species of Mastacembelus. The finding of M. heteranchorus on widely separated and disjunct species of Mastacembelus in India and Iraq suggests that parasite diversification has lagged behind that of their hosts, although coevolutionary processes apparently have been in play during development of the genus. Additional collections of dactylogyrids from these hosts in Asia and Africa should prove valuable for future coevolutionary studies.
